Visualizing and quantifying protein secretion using a Renilla luciferase-GFP fusion protein.
We have shown previously that an engineered form of Renilla luciferase (SRUC) can be secreted as a functional enzyme by mammalian cells, and that fusing wild-type Renilla luciferase with the green fluorescent protein from Aequorea victoria (GFP) yields a chimeric protein retaining light-emission properties similar to that of unfused Renilla luciferase and GFP. In the work presented here, SRUC was fused with GFP to determine whether it could be used to both visualize and quantify protein secretion in mammalian cells. Simian COS-7 and Chinese hamster ovary (CHO) cells were transiently transfected with gene constructs encoding a secreted or an intracellular version of a Renilla luciferase-GFP fusion protein. Renilla luciferase activity was measured from COS-7 cell lysates and culture media, and GFP activity was detected in CHO cells using fluorescence microscopy. Data indicated that the SRUC-GFP fusion protein was secreted as a chimeric protein that had both Renilla luciferase and GFP activity. This fusion protein could be a useful marker for the study of protein secretion in mammalian cells.